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@ 8-Sulfeniylniethylene-2-andno tetrallns. 

@ The invention describes compounds of the fomiula 
R3HNO2S-CH2 




the enantiomers and mixtures thereof and the phamnaceutically acceptable salts therectf wherein R^ and 
1^ each represents hydrogen or lower aikyl. and is lower alkyi. as well as methods for their 
preparation and their use in the treatment of moraine. 
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NOVEL 8-SU1.FAMYLMETHYLENE-2-AMINO TETRALINS 



This invention relates to novel 8-substituted-2-amtno tetrallns, to the methods for their preparation and to 
their use in the treatment of migraine. 

More specificali/, this invention relates to compounds of the fbnnula 



the enantiomers and mixtures thereof and the pharmaceutically acceptat>le salts thereof wherein 
Ri and each represents hydrogen or Ct-7 lower alkyl. and 
R3 is Ci_7 lower ali^. 

The term lower alkyl includes the straight branched-chain and cydized alkyl nrnieties having up to 7 carbon 
atonns including cydohexylmethyl. preferably propyl, ntethyl, ethyl and butyl. Phanmaceutically acceptable salts 
include an those salts nonnally utilized for pharmaceutical preparattons, parttcutarfy those salts derived from 
organic or inoiganic acids, for example hydrochlorides, hydrobromldes. sulphates, nitrates, phosphates, for- 
mates, mesylates, citrates, benzoates, fumaraies, maleates, and salts with, e.g., p-tduene sulphonic add. 

The separation of the optical isomers can be achieved by such techniques as flrach'onal distaiation, 
chromatographic mettiods and preferably by enantio selective crystallization using optically pure adds such 
as {*) or (-) binaphthyl phosphonic add. Typically the amine and optically pure binaphthyl phosphonicadd dis- 
sdved in acetone or warm isopropand are mixed and maintained between 4 and 2SPC until crystallizatbn of 
one of the two diastereoisomeric salts. The sdkl is separated and recrystalltzed and the optteally active Dree 
amine is recovered by extraction with ether from an aqueous solution of potassium carbonate. The other enan- 
tiomer is recovered from the mother liquors, basified and recrystalltzed with the other enantiomer of the 
binaphthyl phosphonic ackl. 

In their end-use application it is preferred to utilize the compounds in their enantiomeric pure state rather 
than mbctures thereof, although the mbcturea are still useful but at increased dosages depending upon the pro- 
portionate mixture. 

In general the compounds of this Invention rrtay be prepared by standard procedures analogously known 
In the art In practice the preparations of these may convenientiy be prepared by the following reaction scheme. 
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Reaction Scheme A 
5 Br CN 
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40 wherein Ri. R2 and R3 are as previously defined and R'l and R'2 are Ci_7 alkyi ora renriovable amino protecting 
group, preferably benzyl, or together form a phthalamido protecting group (renrtoved by treatment with hyd- 
razine). 

The synthesis is inittated by the reaction of 8-bronrK>-2-R'iR'2 aminotetralins with copper cyanide to obtain 
the corresponding 8-cyano aminotetralins, said reaction being effected by standard nudeophfllc replacement 

45 reactions well known in the art The resulting S-cyano compounds (3) are hydrolized to their corresponding acids 
(4) fc>y reactton with a strong base such as potassium hydroxide and the resulting acids are esterffled and 
reduced to the corresponding alcohols (5) using lithium aluminum hydrkie (LAH). These alcohols, upon treat- 
ment with thtonyl chloride are converted to their methylohlorkle (6) which upon treatment with sodium sulfate 
yields the corresponding sutfonk: acid (7) which upon treatment with phosphorous pentachloride, gives the sul- 

so fDnyl chloride (8). The sulfbnyl chloride is treated with the appropriate amine to produce the sulphonamlde (9). 
In tiie event there are any t4-protecting groups (e-g., benzyl) on the 2-position amine then such groups are rea- 
dily removed by standard hydrogenation techniques to yield the desired compounds of Formula i. In those inst- 
ances wherein it is desired to prepare compounds wherein Ri and R2 are t>oth a Cur alkyI, e-g., di-n-propyl 
amino, it Is preferred to alkylate the free amine (foltowing removal of the R'l, RVprotecting groups) using an 
alkyI halide, preferably an alkyI iodide in a basic medium. Of course, it is also obvtous that in those Instances 
wherein it Is desired to prepare a 2-position dialkyi amino (i.e., Ri and are a Ci_7 all^) then It may also be 
convenienttostartwitii compounds offonmula (2) wherein R^ and R'2 represent a Ci^alkylJn those instances 
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wherein it is desired to prepare compounds wherein one of and R2 is H. then ft is preferred to utilize the 
process of the foregoing reaction scheme wherein R'l Ss a protecting group and R2 is the desired 0^.7 aikyi 
moiety. The foregoing reactions are standard reactions very ^flar to those of ordinary sidll in the art, the reac- 
tion conditions of which bemg specificalty illustrated by the specific examples herein detaOed. 

Aitematfvely, the compounds may be synthesized by the procedures depicted in the fbllov^ng reaction 
scheme. 

Reaction Scheme B 
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Reaction Scheme B cont'd 
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2S In essence. Reaction Scheme B represents a series of reactions analogously known In the art wherein com- 
pound (10) is converted to tts oxinDe, the oxime reduced with lithium aluminum hydride (LAH), the amine pro- 
tected by its conversion to its phthalamldo derivattve (13), the bromo replaced with a cyano radical by reaction 
with cuprous cyanide in dimethyl fonmamide, the oyarx> moiety of (14) is converted to its amine by catalytic hyd- 
rogenation (Pd/C), the resulting aminomethyl radical is converted to its hydroxymethyl by reaction witti sodium 

30 nftiite in acetic acid and water, and as In reaction Scheme A, the hydroxymethyl moiety is converted to its 
methytsUHbnylmethyl derivative (17^ which upon treatment with hydrazine, the phthalamido protecting group 
is removed to yield the desired product (18). In practice it Is also advantageous to utilize a triflumoacetamide 
as a protecting group which may be removed by standard procedures. The resulting product (18) may then be 
converted to tbs dialkylamino derivative (e.g. its di-n-propyi derivative) by reaction with an appropriate alkyi 

35 halkle (ag.. 1-iodo propane) in a basic medium at slightly elevated temperatures. 
The fdlowing examples detal the foregoing reaction schemes. 

Example 1 

40 2-Dimethylamlno^8Kyano-1 ,2,3,4-tetrahydronaphthalene 

Under nitrogen, 2-dimethylaminb-8-amino-1^,3,4-tetrahydronaphthalene (24 mnrK>l) is <fissolved in 33% 
sulfuric acid (120 mmol) and cooled down to 0**C. Sodium nitrite (24 nvnd) in water (5 mmd) is carefully added 
under stirring at 0*^C. After 30 minutes at this temperature, the mixture is slowly poured into a solution of cuprous 
45 cyankle (32 mmol) and sodium cyanide (177 nund) in water (40 ml) wamned at SC'C. 

The mixture is stirred at 50**C for one hour under a nitrogen atmosphere and then poured Into 500 ml iced water. 
The pH of the solution is brought to 10 with 2N sodium hydroxide. Extraction with dichloromethane. washing 
of the organic phase with water, drying over sodium sulfate and evaporation to dryness affords the crude expeo- 
50 ted product Rirification by flash chromatography on silica gel (using toluene/methand as eluenQ affords the 
pure expected product 

Example 2 

as 2-DimettTylamfno-1 A3,4-tetrahydronaphthaiene-8-carbQxylic acid 

2-DimethylantIno-8-cyano-1,2.3,4-tetrahydronaphthalene (1 nmnol), potassium hydroxide (2 mmol) and 
water (2 mmoO in ethylene glycol (1 ml) are wanned at 150*^0 for 20 hours under a nitrogen atmosphere. After 

5 
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cooling, water is added and the aqueous phase is extracted with dichloromethane, acidified to pH 1-2 witii IN 
hydroctiloride and extracted again with dichloromethane. Ammonia (25%) is then used to bring the pH of thea- 
queous phase to 5. Water Is then evaporated under vacuum and the solid residue is taken up in dry tetrahyd- 
roftjran. The unsoluble salts are filtered and tetrahydrofuran evaporated to dryness, yielding the expected acid 
as an oQ. 

Example 3 

2-Pimethyiamlno-8HnethQxycart>onyl-1,2,3,4-tetrahydronaphthalene 

2-Dimethylamino-1,2.3,4-tetrahydronaphthyl-8-cartx3xylic acid (1.1 mmol) is dissolved In 30 ml of dry 
metharK>l. A saturated solution of hydrochloride In ether (3 ntl) is added and the mixture is stirred at room tenr>- 
perature for 24 hours. The soh^ents are evaporated under vacuum and the residue is dissolved in 
dichloromethane. Successh^e washing with 0.1 N sodium hydroxide followed by drying over sodium sulfete and 
evaporation leads to the expected product as a cdoriess oD. 

Example 4 

2*Pimethylamino-8-hydroxymethyl-1,2,3,4-tetrahydronaphthalene 

Lithium aluminum hydride (0.4 mmol) is suspended under argon atmosphere In dry ether. A solution of 2- 
dimethyiamino-8-methoxycarbonyl-1 ,2,3,4-tetrahydronaphthalene (0.7 nrunOl} in ether (1 ml) is added* the mixt- 
ure is stirred at room temperature for 5 hours. A saturated solution of sodium sul^te In water ts then added. 
After stim'ng for 30 minutes the mixture is extracted with ethyl acetate and dichloromethane. After dr^ng over 
sodium sulfate, the organic phase is evaporated to dryness. Purification by flash chromatography on siica gel 
(methylene chloride/methanol) affords the pure expected product as an oil. 

Examples 

2-Plmethyiamino-8-chloromethyl-1,2,3,4-tetrahydronaphthalene 

2-Dimethytamino-8-hydroxymethyl-1,2,3,4-tetrahydronaphthalene hydrochloride (1 nrvnol) is dissohred In 
thionyl chloride (5 n^) at 0"C and the mixture is stirred overnight at room temperature. The mixture is evaporated 
to dryness and the residue is dissolved with ether and water. The aqueous phase is washed with ether, t>asified 
with potassium bicarbonate and extracted with ethyl acetate. The organic extract is then washed with water, 
dried over sodium sulfate and evaporated to dryness, to yield the expected chloride which is used withoutfiirther 
purification. 

Example 6 

2"Dimethylamino-8-sulfinomethyl-1,2,3,4-tetrahydrDnaphthalene 

2-Din>ethyIanrMno-8-chloromethyl-1 ,2,3,4-tetrahydrDnaphthalene hydrochloride (3.0 mmol) and sodium sul- 
fite (3.3 mmol) in water (1 5 ml) are warmed under refluxfor 2 hours. After cooling and concentration the prtxlud 
precipitates, is filtered, washed with acetone and ether, dried under vacuum and used as such for the next step. 

Example 7 

2-Dgnethylamino-8-chlorosutf6nylmethyl-1,2,3,4-te,trahydronaphth^ene 

2-Dimethyiamino-8-sumnQmethyl-1,2,3,4-tetrahydronaphthalerie hydrochloride p.75 mmol) and phos- 
phorous pentelodide(3.2 nwnol) are mixed at 0"C. The addition is exothermic. The mbcluro is progressively war- 
med and ntaintained at 80*>C for 1.5 hours, ^4ost of phosphoryl chloride is eliminated by evaporation under 
vacuum (16 mmHg). The mbcture Is then cooled in an ice bath and water is carefully added to the oily residue. 
The mixture is then evaporated to dryness under vacuum and used as such for the next step. 
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Example 8 

-2-dimethylamino-^m9thylaminosuffi?nylmethyl-1,2,3,4-tetrahydronaph 

5 2-OimethylamIno-8-chIorosuIfinomethyl-1^,3.44et^ (approximately 2.7 mmol) In diy 

tetrahydrofuran is added to an excess of methylamine in dry tetrahydrofuran under stining at -20^C. A solid 
precipitates, the mixture is stunred at room temperature for 12 hours. After evaporation to dryness, the crude 
solid is dissolved In water and methylene chloride. The organlc^phase is washed with 5% ammonium hydroxide 
and brine, dried over sodium sulfate and concentrated to dryness. The crude on which is obtained is purified 

10 by flash chromatography on silica gel (eluent gradient of methanol In methylene chloride). The hydrochloride 
of the purs free t>ase Is prepared In trydrochlorlde/isopropanol and recrystalllzed from methanol/ethyl acetate/ 
ether. 

Example 9 

IS 

S-Bromo-2-tetralone, oxinrte 

6-Bromo-2-tetralone (10 mmol) is dissolved in chloroform. Qxfme hydrochtorlde (12 mmoi) in water ts 
added. The mixture is vigc^ou^y stirred for 12 hours. The organic phase is recovered, washed with 10% sodium 
20 btcart>onate and brine and evaporated to dryness to afford the expected product 

Example 10 

2-Amino-6-bromo-1 ,2,3,4-tetrahydronaphthalene 

25 

Lithium aluminum hydride (3 tnmo\) is suspended in ether under an argon atmosphere. The oxime of 8- 
broiTio-24etralone (1 0 mmol) in eth^ is added dropwise under stim'ng at O^C. After 5 hours at room temperature, 
a minimum amount of a saturated solution of sodium sulfate in water is added. Dry sodium sulfate is added 
and the solid residue is extracted with ettiyl acetate. The amine is extracted with 10% hydrochloride, basified 
30 with 10% sodium hydroxide and extracted with dk:hloromethane. Drying over sodium sulMe and evaporation 
leads to the pure expected amine. 

Example 11 

35 2-Phthalimido-8-bromo-1 A3,4-tetrahydronaphthalene 

2nAmino-8-bromo-1^3,4-tetrahydronaphthalene (10 mmol) is dissoh^ed in dichtoromethane (50 ml) with 
triethytamine (25 mmoO at 0°C. Dichlorophthalyt chloride (10 mmol) in dichloromethane (30 mi) is slowly added 
under rapid stirring. The mbcture is stirred at (y*C for 30 minutes and at room temperature for 3 hours. Ether, In 
40 excess, is added, the precipitated solid is filtered. The organic phase is washed with 5% sodium hydroxide, 
5% hydrochloride and brine, dried over sodium sulfate and evaporated to dryness to afford the expe<^ed conv 
pound. 

Example 12 

45 

2-PhthallmMo-8-cyano-1 ,2.3,4-tBtrahydronaphthalene 

2-Phthalimido-d-bronrK>-1 ,2,3,4-tetrahydronaphthalene (1 mmol) and cuprous cyanide (1.2 mmoi) are ref- 
hjxed in dimethytfomnamide lor 6 hours. The resulting hot brawn mbcture is poured Into a solution of l^drated 
50 ferric chloride and concentrated hydrochloride in water. The mbcture is stirred at room temperafaro for 30 
minutes, to decompose the complex. An excess of water is added and the mixture Is extracted with toluene 
and ether. The organic phase is washed with water, 10% potassium carbonate and brine, dried over sodium 
sulfate and evaporated to dryness. The crude product is purified by flash chromatography (ethyl acetate/dicNo- 
romethane as eluent). 

55 
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Example 13 

2-Phthalimido-8-ain!nomethyM,2,3,4-tetrahydfDnaphthalene 

2-PhthalMdo-8-cyano-1,2,3A-tetrahydronaphthalene (8 mmoQ is dissolved tn ethanol. Methyl blsuffite (8 
mmol) and 10% Pd over charcoal (50 mg) are added. Hydrogenation at atmospheric pressure yields the titlo 
amine as the methanesutfonate salt 

Example 14 

2-Phtha!imido-a-hydroxymethyl-1.2.3,4-tetrahydronaphthalene 

2-Phtha][iTrido-8-aminomethyl-1,2,3,4-tetrahydronaphthalene (8 mmol] is dissolved in dHuted acetic add. 
Sodium nitrite (8^ mn>ol) in water is added. The reaction is stirred at room temperature for 3 hours and extracted 
with ether. The organic phase is washed vdth 5% hydrochlorfde, 5% sodium hydroxide and iMlne, dried over 
sodium aulfete and evaporated to dryness. The expected alcohol is purffted by flash chromatography (ethyl ace- 
tate/dichloromethane as eluent) and is obtained pure as a colorfess oi. 

Example 15 

2»Phthalimido-8-methylaminosulfonylmethyl"1,2,3,4-tetrahydronaphthalene 

Following essentiaBy the same procedure as for Examples 5 to 8 tHJt substituting 2-phthalimido-8-hyd- 
roxymethyl-1,2,3,4-tBtrahydronaphthalene for 2Hdlmethylamino-84iydroxymethym;2.3,4-tetrahydronaphtha- 
lene, the title compound Is prepared. 

Example 16 

2-Amino-8-methyiaminosulfonylmethyl-1^,3,4-tetrahydronaphthalene 

2-Phthalimido-8-methylaminosutfonyimethyl-1^3,4-tetrahydK>naphthalene is dissolved in ethyl acetate. 
Hydrazine hydrate (1 .05 equivalent) is added and the mixture is refluxed for 3 hours. The solvent is evaporated 
and the crude solid is dissohred in methanol (20 ml). Concentrated hydrochloride (1 ml) is added and the mixture 
is stirred at room temperature for 2 hours. After evaporation to dryness, the solid residue is dissolved in water 
and ethyl acetate. The aqueous phase is washed vfith ethyl acetate, t)asifled with 5% sodium hydroxide and 
extracted with dichloromethane. The organic phase washed with water and brine, ddad over sodium sulfate 
and evaporated to dryness vnll afford the expected amine as an oiLPuriffcation tiy flash chromatography 
(methanol/ethyl acetate as eluenQ and recrystaliizaUon of the hydrochloride salt from Isopropanol/ethyi ace- 
tate/ether will afford the pure title compound. 

Example 17 

2-(N,N"Methyl-ben2ylamino)-8-methylaminosulfonylmethyl*1.2,3,4-tetrahydronaphthalene 

Following essentially the procedure of Examples 1 to 8 but sub^'tuting 2-[N,r4-methyM>en^amino>&- 
methyIaminosulfonylmethyl-1 A3«4-tetrahydronaphthalene (10 nrtmoi) for 2-<limethylamino-8-bromo-1, 2,3,4- 
tefrahydronaphthalene, the title compound is prepared. 

Example 18 

2-Methylamlno-8-methyiamlno3Ulfonylmethyl-1,2,3,4-tetrahydronaphthalene 

2-<N,NHnnethyi-t>enzylamino)-8-nrwthylaminosulfonylrnethyl-1,2,3w4^ (10 mnrK>l) is 

dissolved in ethanol with methane sulfonic add (10 mmd). The mixture is hydrogenated under atmospheric 
pressure to afford the tide compound as a methane sulfonic salt 
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Example 19 

2-(N^N'^3ipropylamino)-8■methylaminosuffiDnylmethyl-1;^,3,4-t6t^^ 

5 The primary amine of Example 16 (120 mg, 0.47 mmd) is suspended In acetonitrile (7 ml) under an argcm 

atmosphere. Triethylamtne (0.43 ml, 3 mmd) and 1-iodo-propane (0.21 ml, 2.1 mmol) are added, and the mixt- 
ure is warmed under reflux overnight The resulting mixture is concentrated to dryness, extracted with 
methylene chloride, washed with 5% sodium carbonate, dried over sodium sulfate and evaporated to dryness. 
The resulting crude compound is purified by flash chromatography on silica gel using MeOH/CH2Cl2 : 5/95 as 

10 eluent The pure amine is obtained as a yellow oil (120 mg, 75%) which crystallizes. The oxalate salt is crys- 
tallized from EtjO/hPrOH. 
m.p. 149**C. 

In general the compounds of this invention representa very select sub-group of compounds which are gen- 
erically embraced within the scope of European Patent Application 0 272534-A2. However. EPO Application 

IS 0 272534 does not speclFically teach any compound within the scope of this applicatton nor does it speciTically 
illustrate how the compounds of this application can be prep^d. 

In general the compounds of this invention are potent and selective 5HTi-like agonists useful in treating 
and/or preventing pain putatively associated with abnormal cranial vascular flow changes, particulaity In m^ 
raine and related disorders such as for example, cluster heac^che. 

20 U^ng standard in vitro and in wvo laborating essay methodology for testing compounds for their potential 
use In the treatment of migraine as well as by contparison wfth compounds known to have a beneficial effect 
in patients suffering from migraine and related disorders, it Is determined that the compounds of this Invention 
will be useful at doses in the range of about 0.25 to 1 00 mg per kSogram of body weight per day, preferably 
0.5 to 20 mg per kilogram of body we^ht per day. The compounds may be administered in divided daily doses, 

25 generally 3 to 4 times per day. Of course, it is to be appreciated that it may be necessary to make routine vari- 
atk>ns to the dosages depending on the age and vt^etght of the patient, as well as the severKy of the condition 
to be treated. Although calculations of doses are naturally predicated on the weight of the base, it is prefiarTBd 
that the compounds be administered in the form of a pharmaceutically acceptable salt, preferably those salts 
formed with hydrochloric ttydrobromlc, succinic and methanesulfonic acid. 

30 The compounds of the irtvenfion may be formulated for parenteral acfrninistration by injection, preferably 

Intravenous or subcutaneous injection , e.g., by t>olus injection or continuous intravenous infusion. Formu- 
lations for Injection may be presented In unit dosage form, e.g., in ampoules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as su8pensk>ns, solutions or emutstons In oily 
or aqueous vehteles, and niay contain formulatory agents such as suspending, stabilizing and/or dispersing 

35 agents and/or agents to adjust the tonicity of the solution. Alternatively, the actWe ingredient may be in powder 
form for constitution with a suitable vehicle, e.g., sterile pyrogeivfree water, before use. 

The compounds of the invention may also t>e formulated in rectal compositions such as suppositories or 
retentton enemas, e.g., containing conventional suppository bases such as coco butter or other glycerides. - 
Tat>lets for sub-lingual administFation may be fonmulated in a similar manner to those for oral administration. 

40 For intra-nasal administration the compounds of the invention may be used as a liquid spray or In the form 
of drops. 

Dosages of the compounds of the invention for rectal, sublingual or intranasal administration to man (of 
average tx>dy weight e.g., about 70 kg) for the treatment of migraine may be similar to those descrit>ed previ- 
ously for oal administration. 

45 For administration by inhalation tlie compounds according to the invention are conveniently delivered in 
the form of an aerosol spray presentation from pressurised padcs, with the useof a suitable propellent, e.g., 
dichlorodifluoromeUiane, trichloroftuoromethane, dichlorotetrafluoroethane, cart>on dioxide or other suitable 
gas, or from a nebullser. In the case of a pressurised aerosol the dosage unit may be detenmined by providing 
a valve to deliver a metered amount Capsules and cartridges of, for example, gelatin for use in an inhaler or 

50 insuflator may be formulated containing a powder mbc of a compound of the invention and a suitable powder 
base such as lactose or starch. 

Aerosol fbrmulations are preferably anranged as that each metered dose or "puff" delivered firom a press- 
urized aerosol contains 0.2 mg to 2 mg of a compound of the Invention, and each dose administered via cap- 
sules and cartridges in an insufflator or an inhaler contains 0.2 mg to 20 mg of a compound of the Invention. 

55 Administration may be several tbnes daily, for example from 2 to 8 times, gh^ing, for example, 1, 2 or 3 doses, 
each time. The overall dafly dose by inhalation will be sinr^ar to that for oral administration. 

The compounds of the invention may, if desired, be administmd in combination with one or more other 
therapeutic agents, such as analge^cs, anti-inflammatory agents and antinauseants. 
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Additionally, the compounds of this invention may be utilized for the treatment of hypertension, depression 
and mania using doses based upon standard in vitro and in vivo assay methodology, said doses being within 
the same range as outlined above. 

Accordoigly, the invention also provides a pharmaceutical composition adapted for use in medicine which 

6 comprises the compound of fbnnula (I) and/or a physiologically acceptable saltorsoh^ate (e.g., hydrate) thereof, 
formulated for administration by any convenient route. Such compositions may be formulated In oomvenfional 
manner using one or more pharmaceutically acceptable carriers or exciplents. The compounds according to 
the invention may be formulated for oral, sublingual, parenteral, rectal or intra-nasal administration, or in aform 
suitable for administration are preferred. 

10 The phamnaceutical compositions for oral administration may talce the form of, for example, tablets or cap- 
sules prepared by conventional means with phanmaceuticaily acceptable exciplents such as bindings agents 
(e.g.. pregelatinised matze starch, polyvinylpyrrolidone or hydroxypropyl methylceDulosa} faiers (e.g., lactose, 
sucrose, mannitoi, com starch, microcryst^Iine cellulose or calcium hydrogen phosphate) lubricants (e.g. 
stearic add, polyetliylene glycol, magnesium stereate, talc or silica), disintegrants (e.g., potato starch, sodium 

f 5 starch glycdlate or croscanmeltose sodium), or wetting agents (e.g., sodium lauiyl sulphate). The tablets may 
be coated by methods well known in the art Uquid preparationa for oral administration may t^e the form of, 
for example, aqueous or oOy solutions, syrups, elixirs, emulations or suspensions, or they may be presented 
as a dry product for constitution with water or other suitable vehicle before use. Such liquid preparations may 
be prepared by conventional means with phanmaceuticaily acceptable additives such as suspending agents 

20 (e.g., sorbitol syrup, oeDulose derivatives, glucose/sugar syrup, gelatin, aluminium stereate gel, or hydroge- 
nated edible fats), emulsifying agents (e.g., lecithin acacia or sorbitan mono-oleate), non-aqueous vehicles 
(e.g., almond oil, oily esters, etiiyl) alcohol or fractionated vegetat>le oils), and preservatives (e.g., methyl or 
propyl p-tiydroxybenzoatas or sorbic add). The liquid preparations may also contain conventional buffers flavor- 
ing, coloring and sweetening agents as appropriate. 

25 As is tme for any dass of ccvnpounds suitable for use as pharmaceutically effective agents, certain menv 
bers are preferred over ottiers. In ttiis instance it is preferred that R3 is metiiyi or ethyl while it is preferred tiiat 
both Ri and R2 are both n-propyl or methyl, w Ri is hydrogen and Ra is methyi, n-propyl, ethyl or tMJtyl. 



30 Claims 

1. A compound of the formula 



35 



40 




the enantiomers and mixtures thereof and the pharmaceutically acceptable salts thereof wherein 
Ri and R2 each represents hydrogen or Ci_7 lower alkyt, and 
45 R3 Is C1.7 lower all^. 

2- A compound of dalm 1 wherein R, and R^ are 0^.7 al)^. 

3. A compound of dabn 1 wherein Ri and Ra are H. 

so 

4b A compound of da'vn 1 wherein R, is H and R2 is Ct-7 aDcyl. 

5. A compound of daon 1 wherein R^ and R2 are n-propyl. 

^ 6. A compound of daim 5 wherein Ra is methyl. 

7. A compound of claim 1 wherein Ri, Rj and R3 are mettiyl. 

10 
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8. A compound of claim 1 wherein is H and R2 is methyl. 

9. A method for preparing a compound of the formula 




the enantiomers and mixtures thereof and the pharmaceutically acceptable salts thereof wherein 
Ri and R2 each represents hydrogen or Ci_7 lower alkyt, and 
Rais C1.7 lower alkyi, 
which compn'ses 

(a) reacting a compound of the fbrmula 



20 




with an amine of the formula NH2R31 

wherein R'^ and R'2 are H, Ci_7 alkyi or an amino protecting group, fdiowed by the removal of any pro- 
tecting group, 

(b) N-alkylatIng a compound of the fbrmula 



35 




with a C1.7 alkyl haiide 

wherein R''i Is H» C1.7 alM or an amino protecting group, and R''2 is H, followed by the removal of any 
amino protecting group. 

10. The use of the compounds of daims 1 to 8 as pharmaceutically active agent 



46 



so 



65 
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